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&S^mffi£0^£^a6&Mf§:§ll 4 3, flffi $ ftfc*8MI£fc£D t^Wffi * 
f§£-f * )V--fy 4 )V9 (ft^#») 14 4, i;v-^7^;^i4 40l)±t 
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£^f-t-Mf-^ (PWM? n -y ^PWMCLK) £±J&-f£ n ? & 

[0 0 3 5] 

^^^iJ^i3V^T(i, -©#x.©J^^l 6 O^^O^IJf^^f-tUPWM, VPWM 
, WPWMhUH IZ, VH I Z, WH I ZHi ilOJ: -? K'fc fOU^ 
tCJSCTU, V, WO#+l<7)m^ K7^c9m#l»^&5e£ft&o 
Uitf *PWM (*(iU, V, W&^-ftifr) tfrnywou "L" t*HIZ 
^n^l^;t- "L" WtHim^tEia-!;l/^K ftUfflMg-^* P WM^/n^ p 
"H" t*HI Z^n->l^;u "L" co t £ Jitti^jWEEte'W tUf® 
M-^*H I Z^Vs-f WOls "H" £(±* PWMOV^^H^^*><bi*til*l± 

"Hi-z" fc£*L& 0 

[0 0 3 6] 





UHIZ. VHIZ. WHIZ 


UPWM. VPWM. WPWM 




(a) 








(b) 


it |^»» 


"H" 


"H" 


(c) 


"H" 




Hi— Z 



[0 0 3 7] 

116 IC^£*LTV>& «fc -9 n - ^^m^^-C- 1 8 0 ~ - 1 2 0° <Of£B^ 
«&&B#f±, UffltmiO (a) cofclJW^ Vffl^PWMW^lW (a) * 
&v>{± (b) OffllftUfcBL W«1W (c) (DMrnttB^ZUZo ttz, n- 
?^l^T*- 1 2 0 — 6 0° co$EHtz^)^B#{i, U*irt ? P WMVtztbfk 1 O 
(a) &&v*fi (b) OfMflDtfc&L Vffl^K^ (c) <7)%imWM, Wffirt^U 
(a) WfW«l4»aBUc$n*o S<bK, D-^m^t-6 0-+6 0° <7)$e 
li:*4ti±, UMio (c) offllfHUflte, Vffl^io (a) o«iJ»*iS! 
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, Wffl7^PWMO££>g| 1 <D (a) (b) OflHJffllKSUc £ tL^> 0 &T\ 

[0 0 3 8] 

WfiRWtw^->, ^-7£*iT, PWM^o y ^PWMCLKO/^XiplOfnUJSD^*^ 

4- n a, ^,ti- «t d r t&fie-r * o 

[0 0 3 9] 

m6frbfrfr2>±7l,z^ u~-9i>*'*Mfa'Q- 1 8 0 — 1 2 0° o$EH (EH 
1) £ §!±Uffl3>OW::£0MttaE i ut5 ? , $ £ Vffln >T JWdEOWsin v 

^yrc^tL^ C^^Wffin^WiSiwIi-tr'n) 0 IMftt 5 - 1 2 0 

--6 0° OfSB (EH 2) \ZhZ> t §l±Uffla^;H:tOt5iL i i/:W 
ffin^f ;i/HiEOSSE i w7& ? g£$*i* (do § v*@=? >f ^omit i v fi-tfn) 0 
£<bK. lMftt-6 0- + 6 0° ofgffl (EM 3) IliVffin-fiH: 

n'OWSE i u(i-fcfn) 0 
[0 0 4 0] 

JSLT, ra»JCLT, l^T*-6 0~0° OEM 4 tliUffin <f ;WClEomil 
i u, Vffln>f^^O*a£i vjfr s Sf££ft, 0-+1 2 0° OEPbI 

5t1iUi3^f ;WljEtf>*a£ i u, W*Bn -f ;n:t<7)tl i wtWS ft, «^ 
-C+ 12 0^+180° OEM6T-{±Vffl3^;wtciEoSaL i v, Wffln>f ;w; 
twtl i w* s SlE$n*o 
[0 0 4 1 ] 

iot, titi^J K7 4 1 1 0 faX-i&MfiLm&l) Y^yVT.? (M4-M6) 
tf0r>ZinX^Z> t £lzffiti2>miM£. tttHlfflMOS f7>vX^M4b- 
M6bT-tHHt*i:ii> II 6 <DWTm^^th hftfrh X 7 ftom^yt 
tL-6ffli"J5:t>*)EW 1 2 "Cti i u . EH 3 t 4 "Cti i v . Effl 5 £ 6 TNi i w 
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[0 0 4 2] 

^?titi/^o HI 7 £ «fc CKm 8 tC^v^T, (a) OPWMDIii 5 co;w 

-7°"7 1 4 4 Ti^ttl^^tL^mffi, (a) OTWC(i3>/^l/-^ (14 

5) llfc^TPWMDt^^ti^HftS^^'J 7«-f\ (g) OjS sliADf 
J&H]i& 1 3 0 (T>m\^9 4 A yfkH-TL&f n -j tit^X-h&o EU Bfl<b7^& =fc 
^ ADM^ -f < >^£-5-;L& ^ ^ s fi. Tif-^-TWC 

fp^-e^ffiiii i s £ +r > 7° o > r L rttmi- £ - 1 tfx # & 0 

[0 0 4 3] 

17 (c) , (d)J:!9, EP*U 2 H£^T(i. Wffi^ffi^mE^n >f )V<DWW) 
mEVspn^i£v>l^;W Uffl<OtlltllEli 0 V Hi£v>l/<^;W3 $ ti& tztb, W 
^(On^;w^fbU+g0 3^;v^f^oTmt^yrLtL^-<h75 ? 5}-^^o -<7><h#, ill 
7J K^/s|q]j& l l OTfif&mtiffilJai^MO S f7 > ?M4 -M6 <Do *>M 
4^t>tiC?ittv^ 0 ^coi ^WtitfkftU 1 2 0 -Cli, X^>fSWH ? 
*>£*l£o -ntlJ: «K 1112(7)^^^^1 2 0^y - KNOioi^MOS 
h v y ^ M 7 h wmfiV t (i. h 7>y^?M4«t Ront 

IH7 (e) WiiCVt =RonX i U -C^|;b£*i&o m^tttUffl 
ffiR 6 tCvjfEti^m^ I sli, S7 ( f ) COX d IZ I s = i u/m + I of ft?* 

[0 0 4 4] 

Ul 2 OXlt^J 7fSWl -SW3^-r^T^--7$tL^7ti6, /- KN 0 (i^ 

^ > tf-^>-x »k mfev t i±miW.m<v\s'<^zm$'fz>o 

[0 0 4 5] 

18 (c) , (d) «fc*K EM 5 H£v>-C(i, UtlcDtB^mffi^n ;KOfER> 

tiiiE# 2004-3042789 
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<Vt£, tti^l Y*7 4 'm%£t 1 1 0 Xl*i&m&Mlti1jMO S h 7 > V7s 9 M 4 ~M 
6 0HM6^>ttSi:$tLtv^ 0 ifc, :<7)i^IIf»12 0tii, 
X>f SW3* J tV$*i4o dftUJ: »K HI 2 WtffiftliJjJ 1 2 0fo<DS- K 
N0comfiVt(±^ h v ?M6 >}&i5L£ Ron£ Vt=RonX 

i w-emfrzn&o ttz* mmkmrnffifiR 6 izmtizmM i si*. is = iw 

/m + IoffCab^o 
[0 0 4 6] 

4) n f7 w<frZ bizm 6 J: *) vfflnitijji*^^ 4 y \z-yyxx&&ztfrb. 

W 1 t SW3 y Zti&tztb^ /-KNOWlfiVtli, Vt=RonXiu- 
RonXiw=OVt4^ 0 COi:^StLltffi«/LR6C(i, 2fg<7)*7 

-tr y h I of frt*«Lft I s it I s = 2 Ioff£&& 0 

[0 0 4 7] 

Ei9ic(i N ^^mz%&*-9mmmnmw<r>mtmi> t: mz*ix^h 0 120 

«t 9 %m$L*^-$-Z>Wmk\&Ul 2 0 Kis^f, tl-b>Xffl^)MOS F7>y 
X?M4b, M5b, M6bOKk^>SM^f7>yX?M4-M6^ 
— <D KW ^mffi&MK-^x.&y^t Lt, E19 0J:^^ ta-b>^fOM 
OSH>yX^M4b, M5b, M 6 b O K >*BE^rMO S h 9 > 9 

m8<dy- v^^m-r^'ty^^^ y (t^beh) ssLt, mosf7 
b, m 6 b <n K v 4 yffi^mi- 7 * - a? 4 y f c l t twmizwttf & tttf 

[0 0 4 8] 

•7 t-x^j y b-kyA^J y^wuz L4*^@2 <Dm$&iz&\,*xii, h?y~J 
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X^M9^f> <DWifl ^r-tr >XMO S ^SKi" T )l < RjjSlO^Jg^H XL M 0 S 
h7>y^?M8W^- haH=-KmaE-fe>*ffiMOS ^7>yX?M4b, M5 
b, M6b«KV^f >mi± : $:JEmi<zfcz_2>Z t&X*£ te^tz*b~t:$>Z> 0 
[0 0 4 9] 

tf-fc >7>M0 S M4 b7^>£tiT h7>y'X^M9^ib<7)lI^7^-X7 
^ >FCL»U I P S 1 ^lotM4 b^ffitL&mi'. @9CIPS2, 

i p s 3 -CTfi-tx n &wfi&'<A ^mvxmt^mfix , -b>x7^>ssL^« 

i&^&T)]sinm<7)%t£Mi%R a4-Ra6(:i^ MOS h7>yX^M8« 
^KlHr>XfflMOS b 7>y"X?M4 b, M5b, M 6 b <T> K U>f 

[0 0 5 0] 

•e^-C% EI9^«^iJ-e(i, MOS h7>yX^M8«y- h» : ft*SS£-t> 
W0Sh7 , /y^?M4b, M5b, M6 bO KU>f ^STt *Sit4-t 
yX7^fySSL(?)Mi:M0SFET^^i^X^7f SW6, S W 7 , SW 
8 SrK»tTV»-5 0 fit, ItL^^X-f yfMOS h7>yX^SW6, SW7 
, SW8<7)r- bm^-^it, ^t^l?f-b>^fflMOS h7>y/;^M4 b, 
M5 b, M6 boy- bm&.t\e\— <DW±tf$tf)\\ZnX^2>o 
[0 0 5 1 ] 

ZtilzX *K tI-b>^fflMOS h7>yX^M4b, M5b, M6bOH 

ftT K W y®±^MO S b 7>y^^M8or- byfST-'Msx.&o 
j&^^-f-y^ (^!lx.{f SW6tf*>Ztitzt §(iSW7 h SW8) ii^^iUc 

zn&tztb, m 9 n/j^ti-c^m^/^ i p s 2 , 1 p s 3{iig®f$tL^ 0 -e- 

, «viit-tr>xfflMOS b 7>yX^M4 bw >fEI:MOS b 7>yX? 
£ t K&Zo Wmffi-t y^mMO S b y >i?X?M5 b, M6 brf*>Ztl& 
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m&i>mmx&2> 0 

[0 0 5 2] 

«F£i£#LR a 1 - R a 3 I) , -tr >X*a£ I s 7&*Sfc*L& CI £-C«BEP$ 

T^e-i"**, mffiPfT^^- -f > S S J: OfSjt^n^ Kl/ 

h''*y tmWfrfr&o oiD, 7t-^7^FCL^4SlRal-Ra 
3-eSJ±P#TL/cmEE^iEL^mi±i:^^ J: ^ lc A MUfif *SlsIS&AM P 1 i:io 
"CMOS h7>y^^M9 K*»£7&*at $ ft & o 
[0 0 5 3] 

HI 1 0 tcfi, *f&W^**-^lg»IHI»$lilO»2 0^tt«^*ffi«tWSB 1 

2 o^7f$*itv*& 0 ^onwu^m^mgpi 2 o(±, zmmr^-tw®} 
X s ) izLfz^^r-^KUfm^m^x^^o m 2 <Dmfcfflv>wjm\&u 1 2 ot« 

H*{4, t7-t';fffl«R4i:f?ijH, UfWZWiWX J v * S W 9 £ 2 

mzm-rz x •? n£ft& 0 

[0 0 5 4] 

^^7fsw9^t7 ^ k l r bu i£HMi?0 £ 1^— <r>mtx 14 )v izmtiz mm. 

<D&mtfft%:t>tl2>o — yj> 2ffiPWMIEi&<7)^H(i, X^yf SW9ft'>t 
SPJCSn^o 2ffiPWMIU-ei±, m^J K9>f ^0ttl 1 0 P^cof&mfSliPJJtB^J h 
7>yX^M4-M6WH2 o^ftw h 7^yX ? ffiBt {C ;f £ ft& 

[0 0 5 5] 
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DT-t >X|MO Sh7>y^^M4b-M6b & v^-f ti7^ 2 o^:t 

h 7 > v x ? M 9 t> Ji, tz v - X 1BJ <Di£#LJ&? 1 ffl P WMIESj Oil <omK<0 
#5HC&& 0 *<7>tz*b. 2+BPWMlESIjB#H-t>XffltSi5LR 5 h 7 >vX *M 
9 t7-fcy h Kvt(±. M^<7) 1 ffl P WMIEid^F^v^tt^ * "7 -b 7 h mft£ 

I off<7)2fgl3^o-C Li do <£oT, |4«7n-ft-M;ftoT, ©WIS 

Ltl/yX^ 1 4 I(:§i^^:t7-t7 h ^SlII £ ffi v > T\ 2 fflP WMfEtfrBt 
bz&liZjry-t y h *\ >-k)VZfi fc, IE L v> * 7 -b -y h * >-t^**fif * 

[0 0 5 6] 

L^Atc, co£2H*fe0flT*(±, 2iPWMIi&lfi:(i^'f 7f SW9*ty 
ftiCt^^, ffiR4, R4' H«to-CMI**Si|SIaIKAMP 1 o^EteA* 
>i$l L K5-x.bti&*7 J k'y b*(±, 1 48 P WM«&H#&C}£#lR 4 Hiot^i^ 
Wt7-t7M^IC^^o -eOjft*, 2ffiPWMlEt!]B#H-fe>Xffl^jLR 
5 tC^ft^^-b-y hm^Ioffti, 1 tiPWM|E»jB#<7)^--7-t y YWM£\s\ 
DllfC^i), 2ffiVwMraftWFtci5V»T«>iELv^7-by h * * > -fe jM*?t 
J; -? t;&& 0 
[0 0 5 7] 

EI 1 1 tcii, 2fflPWM|g»ll#Ki3lt**$tfi- 1 2 0 — 6 0° <7)$EH (E 

y - KN 0 comffiV t , -b>7;l|jiR5t:?StL^tfLl s^M^^to 
m 1 1 K*SV>t\ ^-^PH20N{±, mi 0Ot7"fc7 MHi£#tR 4 t^JO^R 
4' ^Ol'l^ t ^ ^ 'f 7 f S W 9 ^ t / , t7t*Jt*Oit^fe - 
<7> ft -^PH20Nt) 5 V n p ^ )V \Z 2 ft & SfJ f?U t± , Igmfiffi'J ffi7Jh^>vX*M4~M 

[0 0 5 8] 

^O^^lci5V^T(±, tiU7-KN0<7)tEVt(t tB7j l>7^y7^t^ 
3&#l£Roiu Uffl<7)mffi.Z i u, Wffi<75my£^ iwttii:, V t = (RonX i 
u + RonXiw) /2hWo UffiOfg:*fiffilJta7j h 7 > ?M4 <7><^ 
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*^>^3BltC$n*»!W^i3</»"C{±, tm/-KN0WlEVtli, Vt=Ron 
Xiuh^ol7 (f) til 1 (f) W-t'/^III s (D^citZtm-fZ t 
WbfrteXniz^ mi 1 o 2ffiPWMIEl&-e(±Sv)f£<7)^Wx.7{>^Pf^U^f &fc>*i 

1 EIO«aEOSgfb*^h$ < , Ife^i-ARW^/J^ < ^^tWSo 

[0 0 5 9] 

Ell 0 «t o £1*j£tf>ma£tfcfflgB 1 2 0(i, &fe«ffilfcffiOfci&tf>*ftal 
mJWW«r«F^*v^^*9)* 1 8 0deg®m^<7)^-^IEi<j$lJffl]^gtc^flJffli- 

ic&w-ai, amHS&mrKff ^^^s^-7-tr -7 hm^ttaiB#t;, 20^^^ 

f7>y'X^t > $*^^®,"CtfetiJ fcfirfc 7 «t ? tCi"tL(i\ EI 1 0 Htf 2 tiX 

Rtt v\, 
[0 0 6 0] 

EI 1 2 i±, m^J K9>f '*m& 1 2 0 ^«^-rS1&«fiH«ffi^lMO S Y?> 
?M4 -M6 inti^^tlttffifflMO S h 5>yX?M4 b -M6 b 
^^y^±tz^jSi"*»^«fa*^>f hWSr^-To (HI 2K*5 
v*t\ SfiMOS h r/y'X^y-^fit, ffDIiMO S h 7 > 9 
<D KW >ffi$LX*hZ> 0 H^L&V^ V-^IIltS t KW >ff*£D <Dffl <D 

mmmm±Kiz^ mmmzfrLxr- vmmmm^^m^y -/ft -cm 1 o 

yjKy^qil.in.ll 3om^ftc^$tLSo DTfitfi^MOS h 7 
^^^OKWva?, ST(i*iI<7)V-;*3SH\ SDTIittfcfc-t/MMX 
OlI^tBfflMOS F^y'X^FHySK** 1 ), DTS^STS^il 
l^co^jgf^-y yic^v^Tti^^-rV Kfc LXfZ&Zti&o —73, SD 

[0 0 6 1 ] 

HfeU, X<7)7^# ^MO Sh7> * fci^ft:?- y T^ttcfiM-f 

£i§£\ t^fX(7)/h$^M0Sh7>yX^ (UT\ :n*MO S tfo-f h 
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F 7 ^ ^IsJ-^iff 7 7°±i:Mt^^, HIl 3C^tJ:^:. 
T^&MOS h 7 y 9<r>^$LWML TA<7)1t^/jN$^MO S h 7 > v * * O 
ffMII^STA^I^lt-CffMi-^- <h^#V^ 0 [H2 2 H^J/lx^tiTV^ «fc 

n &f#ii£^-f&DMO S (Diffusion selfaligned M 

os) tm£ti&nnif±<7)Mo s h^y^^^^m^^m-k^a. #h^>vx 
z <-tz>fztbi l zmi z<n&ntav4r^ v % tz>(D&— fern-cab %>o 

[0 0 6 2] 

^#dfcW;i3V>-rii, m 1 2 K:^$*LT</>& J: ^ 7v£&MO S h 7 > 

TfMt^i^ iatv^o ii 2 til 3 t£stmirz> tmbfrtex") m 

12T'lif7>vX^ TfcJ&^it LTAtSTA^n H^IW I S O 7^f£lt <b 
*i-C^&£*i>, 3lT-<^6fIf$^Lm 1 3<7> h J; *) £d5ffift^§ 
< £oT^& 0 ] ) y h IZiifrfrfoh'?, HI 2 OJ: d & U>f T»7 

[0 0 6 3] 

& ^ ftT Li n Z\ tfimbtiX^Zo £<bK, mi 2 co £ ^ Ztli&te't 

l-7>yxn, m 2 O J: -? 4 0£§<7MS;mf£ffllJtfi#M 0 S > v * ? M 4 ~M 
6 ttillMMOS h^>v^M4 b-M6 bCffflLT, m^ami 2 
0^Iil]^7)^M$tL7t:^2i#:^yy<h®Mi-^^^^#x.^i:> 013OJ;9^ 

wr* htti, tB^Mos v ixmmMtmmkitimMos 

y VTs ? i X<D®mm t tmM L. R*il#&«tfc*#lti-* t SrSWIK^ 

i# ^ ti-f »js v >mm tf * x. & < * & -e & 0 

[0 0 6 4] 



tBfE# 2004-3042789 



#H 2003-087010 



^-v: 23/ 



Hi®£f£ltL£o EI 1 4 ^-€-O^fffiIlIS&^^i- 0 El 1 4 K*3i/>t\ ft^R b "Cft 

#u -en^:WiT^^o^ ^;ns^^^jL-e^^o ^Rc^ft^$n^>ii 

[0 0 6 5] 

mi 5i:, hi 4<n^mmwk<n&n\~tt&tkfc*^&Ltzmn^^x, mo 

S-t;K7)fiSr«hH/S^-7^igJt*^ftL7t^*, /7 7^t 0 Ell 5<7)^ 
l«LTAWm:fflmo Ell Stc&^Tti, ^®<7)^^^ft^(i^o^ 

<D~m^W'h $ < , -tax d)<7)f^75^n (i'^> o # (num^tf'h 

[0 0 6 6] 

^(7)E1 1 5 t®-(D^lT-Milt L T A W fc^fi f C | a L f: 
# ? EI 1 6 -e&&o Hll 5til6J:l) t EI12 O^IMf!!^ t -9 t'fXW/h? 
4M0 S h7> * X<z>* ^^MOS F7> * (Dm^J&Wt L T 

, Ell 6<7)^(|)$7t:{i(3)0^gT^^o Ell 7 it. (D<7M£gtC/h£ ^MO S h 
[0 0 6 7] 

* f> -r\ »ft * <r>*m.fcf- y y oiajg ±# k * * mw^m \z o ^ t i> mt £ n 

1 8 ~E12 1 «t -? h 9 ^ 9 -t^O^tS ^ilJS*** 

< fi&JSlilB; < * * Ht?|W|^R^o^ t & & 0 
[0 0 6 8] 
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•t^XW/h^^MOS F7>yX?«fMSTA^il 8©J:oi:t^X^ 
MO S h y yVTs 9<7)1&m$ML T A<0|$tc@SS Lzt *K II 1 9 <D± o H<f f£C 
@£g-f-& <!:, it^^tt^X^^^MO S h 7 > vX ? <b <7)#t!feUT;ft ££X 
f^<&£o f;toT, SJt5^^ii,£><b(i, E12 0Oct^U, -^X<7)/h££M 
OS F7>y^^ OfMIt STA^t^ XOMO S F7>vX? (DftmPML 
TA^W^^L -T tt £f£g K IS It & <D &m i L v > 0 
[0 0 6 9] 

&£v>{i, H2 lOiTC, X<7)/h$&MO S h 9 >vX ? £ 2 o(:^|J 
Ltlrf STA1, STA2<7)J:H-2lRlTi:ietLt 1 S^F7>y^^ 
TOL7t:#tt^l#»bti^ ct -9 iz LXi> £v> 0 X<7>/h££MO S h =7 

>vX^^3ot;5^fiJLT, 12 lWffSTAl, S T A 2 Xyf^Wft IC, — 

s t a 3 -ctfi- ct 9 & ® p/f * m k. x , ft 3 mp)t \z%iw.lx ztih* mm 

[0 0 7 0] 

EI2 2 H^^tLTV^j^itlEDMO S h 7 > vX 9 &cov>TlftBj?-r &o 
IU2 2\tmi 20a-a' $lH?&o £4^#*l£^ltTOIfii£^-r <DX 
$>Z> 0 W12 2 M&^X^ ff^S\JBX7FZtlX\;^Z><D^Z¥.mM}i/ , ) ^><V£o& 

S L(iv-xf««h4^^il, ^CNL(i^-v^;HIitt4^^e, 

Mi^M^mx$)^>o 
[0 0 7 1 ] 

— fefitJ^DMOS (Diffusion seilfalined MOS) 

(±IU2 2 \z7r^frz> x o y-x«s l t^^^^nmc]s\L^m-(7)y 

- hmHTCfiMU -f- -V * ;H£fcS C N L «h V-XflitS LOjT*>&<£.$t£^ 
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[0 0 7 2] 
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